SUMMARY
INTRODUCTION
Liver transplantation and surgery involving the liver is complicated by ischaemia.
Correspondence to: Giuliana Cighetti, Department of Medical Chemistry and Biochemistry, University of Mrlan, Via Saldini 50,20133, Milan, Italy. This has led to studies aimed at understanding the mechanism(s) of the structural damage that occurs [7, 2] . In fact, although some researchers have proposed the involvement of oxygen free radicals [2] [3] [4] [5] , and the enzyme xanthine oxidase (XO) which is a possible source of these radicals [5] [6] [7] [8] [9] [10] , the mechanism of ischaemic tissue damage is still not fully understood. The involvement of XO was proposed after the observation that during reoxygenation following ischaemia, high doses of an XO inhibitor, allopurinol [11] , limit cell damage 14,l2l. This hypothesis, on which much research in this field is based, is founded on reports that the enzyme, which in mammalian tissues exists predominantly as an NAD* reducing form (xanthine dehydrogenase, XDH), can be converted into fwo oxygen radicalproducing forms (XO) by oxidation or by blocking the sulphydryl groups (reversible XO, XOrev; reversed to XDH by dithiothreitol), or by limited proteolysis (irreversible XO, XOirr) [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . However [7, 8, 10, l8] The animals subjected to partial hepatic ischaemia were lightly anaesthetized by diethyl ether. A midline incision was made in the abdomen and the hilar pedicle of the left lateral and median lobes was clamped off with a microvessel clip [26] . The abdomen was closed with silk sutures and the rats allowed to awaken. After 60 or 120 min, the rats investigated for ischaemia were killed while those for ischaemia/reperfusion were reoperated to remove the clamp and killed 15 min after the restoration of the blood supply. The animals were killed by decapitation, their blood collected and the serum separated from the clotted blood by centrifugation at 3000 rpm for 10 min. For each rat the lateral and median lobes of the liver were pooled and used to determine the GSH and oxidized glutathione (GSSG) levels, and the TBARS and XO activity. in agreement with the well documented relationship between intracellular GSSG and its efflux into bile [21] .
As far as XO is concerned, the normal fasted control rats showed percentages of total XO (XOrev+XOirr; 25t3Ea) and XOirr (I8!lEa) in agreement with previously reported values 18,24,271 (Table I) Allopurinol almost completely blocked the toral enzyme activity (XDH+XO) in both normal and GSH-depleted rats subjected to ischaemia/reperfusion; in fact the activity fell from 4+0.5 to 0.12+0.05 nmol per min per mg protein. Due to the low fotal activity being equal to 3Vo of the normal value, the individual activity of the different XO forms was not measured but is reported in Table I However, the XOrev and XOirr levels were unchanged, as was the total enzyme activity (Table I ). In all of the experiments no variation in TBARS was observed, even in the presence of some hepatic eîzyme (ALT and AST) leakage that occurred after 60 and l20min ischaemia/reperfusion (Table II) . However, the same release of hepatic enzymes was observed in rats pretreated with allopurinol which almost completely blocks the total xanthine oxidase activity, thus the leakage cannot be attributed to the presence of XO, but it could be from a different source and is probably favoured by an enhanced vulnerability of the hepatocytes due to GSH content depletion 132,331. Ischaemia and ischaemia/reperfusion experiments performed on rats with higher total XO levels than in normal rats led to the same conclusions. In fact, 60min of ischaemia caused an additional increase in total XO from 45 to 707o.
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